
United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria. Virginia 22313-1450 
www.uspto.gov 



| APPLICATION NO. 


| FILING DATE | 


FIRST NAMED INVENTOR 


1 ATTORNEY DOCKET NO. 


CONFIRMATION NO. | 


10/605,737 


10/22/2003 


Amarendra Anumakonda 

« 


19441-0012 


2736 



SUTHERLAND ASBILL & BRENNAN LLP 
999 PEACHTREE STREET, N.E. 
ATLANTA, GA 30309 



EXAMINER 



WARTALOWICZ, PAUL A 



ART UNIT 



PAPER NUMBER 



1754 



SHORTENED STATUTORY PERIOD OF RESPONSE 



MAIL DATE 



DELIVERY MODE 



3 MONTHS 



03/26/2007 



PAPER 



Please And below and/or attached an Office communication concerning this application or proceeding. 



If NO period for reply is specified above, the maximum statutory period will apply and will expire 6 MONTHS 
from the mailing date of this communication. 



PTOL-90A (Rev. 10/06) 



Office Action Summary 



Application No. 

10/605,737 



Examiner 

Paul A. Wartalowicz 



_C 

Applicant(s) 
ANUMAKONDA ETAL 



Art Unit 

1754 



The MAILING DA TE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 



1)l2£| Responsive to communication(s) filed on 1 7 January 2006 . 
2a)n This action is FINAL. 2b)M This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) £3 Claim(s) 1-4 and 7-28 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) Q Claim(s) is/are rejected. 

7) M Claim(s) 1-4 and 7-28 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. . 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 



3.D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

Notice of References Cited (PTO-892) 



D 

2) □ Notice of Draftsperson's Patent Drawing Review (PTCK948) 

3) □ Information Disclosure Statement(s) (PTO/SB/08) 

Paper No(s)/Mail Date . 



4) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) Lj Notice of Informal Patent Application 

6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 



Office Action Summary 



Part of Paper No./Mail Date 032107 



Application/Control Number: 10/605,737 Page 2 

Art Unit: 1754 

DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed 1/17/07 have been fully considered but they are not 
persuasive. 

Applicant argues one of ordinary skill would not be motivated to combine a 
reference for the conversion of sulfur-containing heavy hydrocarbon fuels with a 
reference for the conversion of desulfurised light hydrocarbon fuels. 

However, one of ordinary skill in the art would combine the two as both provide 
for hydrocarbon reforming. 

Applicant argues that neither Anumakonda nor Dicks teach or suggest that 
cooling the pre-reaction zone to maintain the temperature of the feed gas mixture below 
the flash point prevents carbon deposition reactions from occurring. 

However, it appears the temperature range cited (250°C -500°C) in Dicks is such 
that it would appear that a similar step (Dicks and the current application share a 
temperature endpoint) is carried out in Dicks as in the present invention. Because the 
claimed temperature range and that of Dicks shares an endpoint, the advantages 
applicant argues that the claimed temperature range is substantially similar to those that 
would be achieved by Dicks at that common endpoint. 
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Applicant argues that Abdulally does not teach methods of cooling the heavy 
hydrocarbon feed in the pre-reaction zone. 

Howver, Abdulally is not relied upon to teach cooling of the pre-reaction zone. In 
response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
Anumakonda in combination with Isogaya and Sircar is based upon Isogaya and Sircar 
in combination teaching that the exit of the reforming reactor has to be a certain 
temperature. This temperature largely depends on the temperature of the reaction 
inside the reactor: Isogaya teaches an exit temperature in the claimed range. Sircar 
provides motivation for supplying said temperature at an exit of a reactor. 

Applicant argues that the element of cooling the pre-reaction zone to maintain 
the temperature of the feed gas mixture below the flash point is not disclosed and that 
Examiner mistakenly equates the pre-reforming of hydrocarbon fuels, as taught by 
Dicks, with a pre-reaction zone, as required by Applicants and that pre-reforming is the 
process of converting heavier hydrocarbons present in the feed stream prior to feeding 
the gas to the main reactor and that it would not be obvious to merely reduce the 
temperature of the feed gas in the pre-reaction zone as required by Applicants. This 
argument is not persuasive for the following reasons. 
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The pre-reaction zone of. the present invention does not exclude the possibility of 
the pre-reaction zone comprising a pre-reforming zone. In response to applicant's 
argument that the references fail to show certain features of applicants invention, it is 
noted that the features upon which applicant relies (i.e., pre-reaction zone excluding a 
pre-reforming zone) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read into 
the claims. See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 
The prior does not need to merely reduce the temperature of the feed gas in the pre- 
reaction zone, but needs to teach or suggest that reducing the temperature of the feed 
in the pre-reaction zone would be obvious to one of ordinary skill in the art. Dicks 
teaches that it is obvious to pre-reform at low temperatures such as 250-500°C for the 
purpose of avoiding carbon deposition (page 117, col. 2, lines 1-7), which meets the 
limitation of a process comprising a pre-reaction zone at low temperatures as 
necessitated by the present invention. 

Applicant argues that none of the references (Anumakonda, Isogaya, and Sircur) 
suggest the desirability of maintaining the temperature of the exit gas after leaving the 
reaction zone. 

However, Sircar is not relied upon to teach the temperature of the exit stream. In 
response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 
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1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Isogaya 
teaches an exit temperature in the claimed range. Sircar provides motivation for 
supplying said temperature at an exit of a reactor. Although Isogaya does not explicitly 
teach a reaction temperature higher than 600°C, the temperature of the exit in Isogaya 
is above 800°C. One of ordinary skill in the art would recognize that immediately after 
exiting the reactor, the gas of Isogaya would have a temperature of at least 600°C as 
necessitated by the claim. 

« ■ 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-10 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

The specification pointed out by applicant (paragraphs 0037 and 0051) recites 

t 

that the temperature of the fuel is at the claimed range, not the feed mixture gas. 
Additionally, applicant does not appear to have support for "about 250°C". Applicant is 
required to point the disclosure in the specification that lends support to the claim 
amendment. 



Application/Control Number: 10/605,737 Page 6 

Art Unit: 1754 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1, and 7-10 rejected under 35 U.S.C. 103(a) as being unpatentable over 

Anumakonda et al. (U.S. 6221280) in view of Dicks (Journal of Power Sources, vol. 61, 

pages 113-124). 

Anumakonda et al. teach a process for converting hydrocarbon fuel to hydrogen 
and carbon monoxide as main reaction products (col. 7, lines 40-44) comprising a 
catalytic structure disposed in the catalytic reaction zone comprising an oxidation 
catalyst supported on an open channel support (col. 8, lines 6-8) wherein the reactor 
has a an exterior wall (reactor shell, col. 10, lines 14-17), feeding a feed gas mixture 
comprising air (col.9, lines 26-28) and diesel fuel (col. 9, line 4) through the inlet wherein 
the feed mixture is passed through a supported catalytic structure (col. 7, lines 46-48) 
and partially oxidized (col. 8, lines 33-34) at a temperature of 1050 0 C to produce a 
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gaseous mixture outlet rich in hydrogen and carbon monoxide (col. 7, lines 49-51). 
Anumakonda et al. fail to teach wherein the pre-reaction zone adjacent the catalytic 
reaction zone to maintain the temperature of the feed gas mixture below the flash point 
of the feed gas mixture until the feed gas mixture enters the catalytic reaction zone. 

Dicks, however, teaches a process for the partial oxidation of natural gas 
(methane, page 113, col. 2, lines 16-20) wherein it is known in the art to pre-reform 
higher hydrocarbons because of hydrocarbons a propensity for carbon deposition (page 
117, col. 1 , lines 45-50). Dicks also teaches that pre-reform reactions are carried out at 
low temperatures for which carbon deposition reactions do not occur (250-500 ° C, page 
117, col. 2, lines 1-7). 

Therefore, it would have been obvious to one of ordinary skill in the art to provide 
a feed gas mixture maintained at a temperature of 250-500 0 C (below the flash point of 
the feed gas, page 117, col. 2, lines 1-7) in Anumakonda et al. because it is well known 
that higher hydrocarbons have a propensity for carbon deposition (page 117, col. 1 , 
lines 45-50) and carbon deposition does not occur at low temperatures (250-500 ° C, 
page 117, col. 2, lines 1-7) as taught by Dicks in a chemically similar process of partial 
oxidation of hydrocarbons. 

As to the limitations of a reactor shell, a pre-reaction zone, and post-reaction 
zone; when the prior art device is the same as a device claimed in the specification for 
carrying out the claimed method, it can be assumed that the device will inherently 
perform the claimed process. In re King 801 F.2d 1324, 231 USPQ 136(Fed. Cir. 1986). 
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Claims 2-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anumakonda et al. (U.S. 6221280) in view of Dicks (Journal of Power Sources, vol. 61 , 
pages 113-124) and Abdulally (U.S. 5567228). 

Anumakonda et al. teach a process for the partial oxidation as described in claim 
1. Anumakonda et al. fail to teach wherein cooling is radiant, convective or carried out 
with a heat exchanger. 

Abdulally teaches a method for cooling pollutants such as hydrocarbons (col. 1, 
lines 25-26) wherein a conventional heat exchanger arranged to be either convective or 
radiant (col. 1, lines 32-36) for the purpose of cooling pollutants such as hydrocarbons 
(col. 1, lines 25-26). 

Therefore, it would have been obvious to one of ordinary skill in the art to provide 
a method for cooling (col. 1 , lines 25-26) wherein a conventional heat exchanger 
arranged to be either convective or radiant is arranged (col. 1 , lines 32-36) in 
Anumakonda et al. in order to cooling pollutants such as hydrocarbons (col. 1 , lines 25- 
26) as taught by Abdulally. 

Claims 11-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anumakonda et al. (U.S. 6221280) in view of Isogaya et al. (U.S. 4331451) and Sircar 
et al. (U.S. 6103143). 

Anumakonda et al. teach a process for converting hydrocarbon fuel to hydrogen 
and carbon monoxide as main reaction products (col. 7, lines 40-44) comprising a 
catalytic structure disposed in the catalytic reaction zone comprising an oxidation 



« 
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catalyst supported on an open channel support (col. 8, lines 6-8) wherein the reactor 

■ 

has a an exterior wall (reactor shell, col. 10, lines 14-17), feeding a feed gas mixture 
comprising air (col. 9, lines 26-28) and diesel fuel (col. 9, line 4) through the inlet wherein 
the feed mixture is passed through a supported catalytic structure (col. 7, lines 46-48) 
and partially oxidized (col. 8, lines 33-34) at a temperature of 1050 ° C to produce a 
gaseous mixture outlet rich in hydrogen and carbon monoxide (col 7, lines 49-51). 
Anumakonda et al. fail to teach wherein maintaining the exit gas stream in the post- 
reaction zone adjacent the catalytic reaction zone at a temperature greater than about 
600 ° C until the conversion of the feed gas mixture to hydrogen and carbon monoxide 
is substantially entirely complete. 

■ 

Isogaya et al. teach a process for the partial oxidation of hydrocarbons (col. 1, 
lines 6-9) wherein the temperature of the exit of the catalyst bed is at least 800 ° C (col. 
4, lines 47-50) for the purpose of inhibiting carbon deposition and accelerating methane 
decomposition (col. 4, lines 42-46). 

Sircar et al. teach a process for producing hydrogen from hydrocarbons (col. 1, 
lines 27-32) wherein the temperature is increased toward the product end of the catalyst 
beds for the purpose of driving the reaction to completion (col. 13, lines 30-34). 

Therefore, it would have been obvious to one of ordinary skill in the art to provide 
the temperature of the exit of the catalyst bed is at least 800 ° C (col. 4, lines 47-50) in 
Anumakonda et al. in order to inhibit carbon deposition and accelerating methane 
decomposition (col. 4, lines 42-46) as taught by Isogaya et al. and as is known that high 
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temperature toward the product end of the catalyst beds drives the reaction to 
completion (col. 13, lines 30-34) as taught by Sircar et al. 

Although Isogaya does not explicitly teach a reaction temperature higher than 
600°C, the temperature of the exit in Isogaya is above 800°C. One of ordinary skill in 
the art would recognize that immediately after exiting the reactor, the gas of Isogaya 
would have a temperature of at least 600°C as necessitated by the claim. 

As to the limitations of a reactor shell, a pre-reaction zone, and post-reaction 
zone, and a post-reaction shield; when the prior art device is the same as a device 

* 

claimed in the specification for carrying out the claimed method, it can be assumed that 
the device will inherently perform the claimed process. In re King 801 F.2d 1324, 231 

♦ 

USPQ 136(Fed. Cir. 1986). 

Claims 17-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anumakonda et al. (U.S. 6221280) in view of Dicks (Journal of Power Sources, vol. 61, 
pages 113-124) and Isogaya et al. (U.S. 4331451) and Sircar et al. (U.S. 6103143). 

Anumakonda et al. teach a process for converting hydrocarbon fuel to hydrogen 
and carbon monoxide as main reaction products (col. 7, lines 40-44) comprising a 
catalytic structure disposed in the catalytic reaction zone comprising an oxidation 

* 

catalyst supported on an open channel support (col. 8, lines 6-8) wherein the reactor 
has a an exterior wall (reactor shell, col. 10, lines 14-17), feeding a feed gas mixture 
comprising air (col. 9, lines 26-28) and diesel fuel (col. 9, line 4) wherein a spray nozzle 
atomizer routes said diesel fuel to the catalytic reaction zone (spray nozzle atomizer 
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introduces hydrocarbon fuel into the feed gas mixture with a fine mist, col. 9, lines 18- 
22) wherein a carbon to oxygen atom ratio in said feed gas mixture is from 0.5 to 1 .0 
(col. 9, lines 49-51) in the essential absence of water (col. 7, lines 55-56) at a rate within 
a range from about 0.01 ml to about 3 ml (col. 13, lines 36-38) through the inlet wherein 
the feed mixture is passed through a supported catalytic structure (col. 7, lines 46-48) 
and partially oxidized (col. 8, lines 33-34) at a temperature of 1050 ° C to produce a 
gaseous mixture outlet rich in hydrogen and carbon monoxide (col. 7, lines 49-51) and 
the contact time is not greater than 500 milliseconds (col. 13, lines 38-41) and a liquid 
hourly space velocity in said catalyst is 0.5 to 75 h" 1 (col. 11, lines 14-16). Anumakonda 
et al. fail to teach wherein the pre-reaction zone adjacent the catalytic reaction zone to 
maintain the temperature of the feed gas mixture below the flash point of the feed gas 
mixture until the feed gas mixture enters the catalytic reaction zone. Anumakonda et al. 
also fail to teach wherein maintaining the exit gas stream in the post-reaction zone 
adjacent the catalytic reaction zone at a temperature greater than about 600 ° C until 
the conversion of the feed gas mixture to hydrogen and carbon monoxide is 
substantially entirely complete. 

As to the claimed temperature of the feed gas, Dicks teaches a process for the 
partial oxidation of natural gas (methane, page 113, col. 2, lines 16-20) wherein it is 
known in the art to pre-reform higher hydrocarbons because of hydrocarbons a 
propensity for carbon deposition (page 117, col. 1, lines 45-50). Dicks also teaches that 
pre-reform reactions are carried out at low temperatures for which carbon deposition 
reactions do not occur (250-500 ° C, page 117, col. 2, lines 1-7). 
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Therefore, it would have been obvious to one of ordinary skill in the art to provide 
a feed gas mixture maintained at a temperature of 250-500 ° C (below the flash point of 
the feed gas, page 1 17, col. 2, lines 1-7) in Anumakonda et al. because it is well known 
that higher hydrocarbons have a propensity for carbon deposition (page 117, col. 1, 
lines 45-50) and carbon deposition does not occur at low temperatures (250-500 ° C, 
page 117, col. 2, lines 1-7) as taught by Dicks in a chemically similar process of partial 
oxidation of hydrocarbons. The combined teaching of Anumakonda et al. and Dicks 
(Journal of Power Sources, vol. 61, pages 113-124) reads on the limitation of 
preheating the heavy hydrocarbon fuel to a temperature greater than 180 ° C and less 
than the flash point of the feed gas mixture before or during introduction of the heavy 
hydrocarbon fuel. 

As to the claimed temperature of the outlet of the reactor, Isogaya et al. teach a 
process for the partial oxidation of hydrocarbons (col. 1, lines 6-9) wherein the 
temperature of the exit of the catalyst bed is at least 800 ° C (col. 4, lines 47-50) for the 
purpose of inhibiting carbon deposition and accelerating methane decomposition (col. 4, 
lines 42-46). 

Sircar et al. teach a process for producing hydrogen from hydrocarbons (col. 1 , 
lines 27-32) wherein the temperature is increased toward the product end of the catalyst 
beds for the purpose of driving the reaction to completion (col. 13, lines 30-34). 

* 

Therefore, it would have been obvious to one of ordinary skill in the art to provide 
the temperature of the exit of the catalyst bed is at least 800 ° C (col. 4, lines 47-50) in 

4 

Anumakonda et al. in order to inhibit carbon deposition and accelerating methane 
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4 

decomposition (col. 4, lines 42-46) as taught by Isogaya et al. and as is known that high 
temperature toward the product end of the catalyst beds drives the reaction to 
completion (col. 13, lines 30-34) as taught by Sircar et al. 

As to the limitations of a reactor shell, a pre-reaction zone, and post-reaction 
zone; when the prior art device is the same as a device claimed in the specification for 
carrying out the claimed method, it can be assumed that the device will inherently 
perform the claimed process. In re King 801 F.2d 1324, 231 USPQ 136(Fed. Cir. 1986). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul A. Wartalowicz whose telephone number is (571) 

272- 5957. The examiner can normally be reached on 8:30-6 M-Th and 8:30-5 on 
Alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on (571) 272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

■ 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 

* 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




